Effects of injury and repair of the pulmonary endothelium on lung metastasis after bleomycin.
Acute endothelial injury induced by bleomycin has been shown to enhance the localization and metastasis of circulating tumour cells. In the present study we wished to determine whether increased metastases to the lung is related to the degree of endothelial damage as indicated by morphology and protein leakage to alveoli and whether the progression to repair with pulmonary fibrosis also effects metastatic tumour growth. C57b1/6 mice were injected with a single intravenous dose of bleomycin (120 mg/kg). After 5 days, severe enothelial injury was demonstrated by morphology and by increased levels of protein in lung lavage fluid. When [131I]-iododeoxyuridine labeled syngeneic fibrosarcoma cells were injected intravenously at this time, a 9-fold increase in their localization was detected 24 h later in bleomycin-treated lungs compared with saline controls. By electron microscopy tumour cells were observed at sites of denuded vascular basement membrane. There was also a significant increase in the number of gross metastases which developed subsequently and in the percentage of lung occupied by tumour in the bleomycin group. Animals examined 10 days after bleomycin showed less endothelial damage and a smaller increase in tumour cell localization and metastases. At 21 days, when endothelial structure and alveolar protein levels had returned to normal, and at 6 weeks, when there was focal fibrosis, no increase in tumour cell localization or metastases was found. It is concluded that damage to the pulmonary endothelium is a key factor in enhancing the trapping of circulating tumour cells and increasing metastatic tumour growth after bleomycin.